Pharmacokinetics, metabolic stability, and subcutaneous bioavailability of a genetically engineered analog of DcR3, FLINT [DcR3(R218Q)], in cynomolgus monkeys and mice.
Decoy receptor 3 (DcR3) is a novel member of the tumor necrosis factor receptor superfamily, which binds to and blocks the activities of the ligands, FasL and LIGHT (a cellular ligand for herpes virus entry mediator and lymphotoxin receptor), that play an important role in regulating apoptosis in normal physiology. DcR3 was rapidly degraded to a major circulating metabolic fragment, DcR3(1-218), after subcutaneous administration in primates and mice. DcR3 was molecularly engineered by changing the arginine residue at position 218 to glutamine to generate a potentially stable analog, DcR3(R218Q), which we termed FasLigand inhibitor protein [FLINT (LY498919)]. The influence of this modification on the kinetics and bioavailability of DcR3 was evaluated in primates and mice. After i.v. administration of FLINT and DcR3, both compounds were cleared from the plasma in a bi-phasic manner, with the terminal phase half-life being somewhat longer for FLINT than for DcR3. After s.c. administration, the exposure to the full-length form of FLINT was 5.7- to 6-fold greater than for DcR3. In both primates and mice, greater than 90% of circulating immunoreactivity after s.c. administration of FLINT was associated with intact molecule, whereas only 17 to 37% was associated with intact molecule after administration of DcR3. The absolute s.c. bioavailability of intact FLINT was approximately 4- to 6-fold higher than for DcR3. The improved s.c. bioavailability of FLINT is related to the increased metabolic stability afforded to the molecule as a result of the amino acid mutation at position 218 of the primary sequence of DcR3 and may translate to the need for lower therapeutic doses in a number of disease indications.